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The mass consistent wind model proposed in [1] and updated
in [2, 3], is improved by introducing three items: the new 3-D
mesh generator MECCANO [4] applied to complex terrains,
the current atmospheric stability definition by Zilitinkevich [5]
including new wind profiles, and a specific preconditioner for
the linear systems arising in a wind model [6]. The aerody-
namic roughness length (z0) and the displacement height (d)
are critical for wind modelling based on the log vertical profile.
It is well known that the values of these parameters depend on
weather conditions and land coverage. A comprehensive lit-
erature review has been performed to collect the ranges of z0
and d for each surface type. In particular, we have focused
on the coverages present in the “Information System of Land
Cover of Spain” (SIOSE) [7]. Using these ranges, we propose
a procedure to construct z0 and d maps through a downscal-
ing wind model. Results from the HARMONIE-AROME and
ECMWF mesoscale numerical weather prediction models are
downscaled using our 3-D diagnostic wind model with adap-
tive finite element method [8]. The values of z0 and d are esti-
mated with a memetic algorithm that combines the Differential
Evolution method and L-BFGS-B algorithm with a rebirth op-
erator [9]. So, the root mean square error (RMSE) of the wind
model is minimised against the observed wind data. Some nu-
merical experiments are presented to show the performance of
the model.
Acknowledgements
This research was supported by the Spanish Government, "Sec-
retaría de Estado de Investigación, Desarrollo e Innovación",
"Ministerio de Economía y Competitividad", and FEDER,
Grant Contract: CTM2014-55014-C3-1-R.
References
[1] G. Montero and R. Montenegro and J.M. Escobar, A 3-D diagnostic
model for wind field adjustment. J. Wind Eng. Ind. Aerodyn. 74-76
(1998), 249–261.
[2] L. Ferragut and R. Montenegro and G. Montero and E. Rodríguez and
M.I. Asensio and J.M. Escobar, Comparison between 2.5-D and 3-D re-
alistic models for wind field adjustment. J. Wind Eng. Ind. Aerodyn. 98
(2010), 548–558.
[3] A. Oliver and E. Rodríguez and J.M. Escobar and G. Montero and M.
Hortal and J. Calvo and J.M. Cascón and R. Montenegro, Wind fore-
casting based on the HARMONIE model and adaptive finite elements.
Pure Appl. Geophys. 172 (2015), 109–120.
[4] R. Montenegro and J.M. Cascón and J.M. Escobar and E. Rodríguez
and G. Montero (2009) An automatic strategy for adaptive tetrahedral
mesh generation. Appl. Numer. Math. 59 (2009), no. 9, 2203–2217.
[5] S.S. Zilitinkevich and S.A. Tyuryakov and Y.I. Troitskaya and E.A. Ma-
reev Theoretical models of the height of the atmospheric boundary layer
and turbulent entrainment at its upper boundary. Atm. Ocean. Phys. 48
(2012), no. 1, 150–160.
[6] A. Suárez and H. Sarmiento and E. Flórez and M.D. García and G. Mon-
tero, Updating incomplete factorization preconditioners for shifted lin-
ear systems arising in a wind model. J Comput. Appl. Math. 235 (2011),
2640–2646.
[7] National Technique Team SIOSE, Documento Técnico SIOSE2005â
Versión 2.2 . Technical report, D.G. Instituto Geográfico Nacional,
Madrid, 2011.
[8] G. Montero and E. Rodríguez and A. Oliver and J. Calvo and J.-M. Es-
cobar and R. Montenegro, Optimisation technique for improving wind
downscaling results by estimating roughness parameters. J. Wind Eng.
Ind. Aerod. (2018). In press.
[9] D. Greiner and J.M. Emperador and G. Winter, Single and multiob-
jective frame optimization by evolutionary algorithms and the auto-
adaptive rebirth operator. Comput. Meth. Appl. Mech. Engrg. 193
(2004), no. 33–35, 3711–3743.
∗University Institute for Intelligent Systems and Numerical Applications, University of Las Palmas de Gran Canaria, Campus Universitario de Tafira, 35017
Las Palmas de Gran Canaria (SPAIN). Email: gustavo.montero@ulpgc.es, rafael.montenegro@ulpgc.es, jescobar@dsc.ulpgc.es, eduardo.rodriguez@ulpgc.es,
albert.oliver@ulpgc.es, antoniofelix.suarez@ulpgc.es
1
